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REPLY TO ) . R . . .
arnor: Alr, Water and Radi ati on Divi sion

SUBJECT: Pl anned Revisions to National Primary Drinking Water Standards

Di stribution

TO:
W wish to provide you with an update of plans by the
Environnmental Protection Agency (EPA) to issue final revisions
to the national primary drinking water standards for
radi onuclides (40 CFR 141). If inplenented, EPA s pl anned
approach wi Il inpact DOE s radi oactive waste managenent and
envi ronnmental restoration prograns. EPA announced these pl ans
at a Decenber 1997 Radi onuclides Stakehol ders Meeting (see
attachnent).

Exi sting regulations (issued in 1976) include for beta-gamma
emtters a four-mllirem (dose equivalent) limt that is
applicable to each organ and the whol e body, as well as maxi num
contamnant limts (MCLs) for radiumisotopes and for total

al pha activity. Also, the rule sets forth MCLs for tritium and
strontium90, as well as instructions for calculating MCLs for
ot her beta-gamma emtters. Then in 1991, EPA proposed revised
drinking water standards that included an annual four-mllirem
effective dose equivalent (ede) Ilimt for beta-ganma emtters,
and correspondi ng radi onuclide-specific MCLs that were generally
much | arger than existing MCLs. EPA al so proposed | arger MCLs
for radiumisotopes, and MCLs for uraniumisotopes and for
radon. But the 1991 proposed rule was not pronul gated. EPA now
plans to issue final standards for all radionuclides (except for
radon, which will be considered |ater) by Novenber 2000 (and
possi bly as soon as January 1999).

For the final rule, EPA nay elimnate the four-mllirem (ede)
limt for beta-gamma emtters. Instead, EPA is considering
promul gating specific MCLs for each radi onuclide that would be
the same as, or snaller than, existing MCLs. These MCLs woul d
correspond to smaller annual doses than four mllirem (ede).

For exanple, the likely final MCLs for tritium 1-129, and N -63
woul d correspond to annual doses O 1.3, 0.2, and 0.02 mllirem
(ede), respectively. In addition, EPA may elimnate the 15-
pCG/L Iimt for total alpha activity, and issue separate MCLs
for each al pha-emtting radionuclide. The final MCL for radium
may be simlar to the existing standard (5 pG /L for conbi ned
Ra- 226 and Ra-228). The final MCLs for uranium may be sonmewhat
nore restrictive than those proposed in 1991.

In issuing final MCLs, EPA plans to consider the feasibility,
i ncluding costs, of treating for contam nants in | arge drinking
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water system but not the costs of applying drinking water MCLS
to other aﬁ)pllc_:atlons. Nonet hel ess, EPA plans to continue its
policy of linking groundwater protection requirements to
drinking water McLs. EPA will also conply with the requirenent
in the Safe Drinking Water Act (as anended) to review and
revise, if necessary, drinking water requirements not |ess often
than every six years.

The Departnment's environnental restoration and radioactive waste
di sposal programs will probably be affected. Were drinking
water MCLs are applied as standards for renediation of ground
water, renediation efforts could become nore costly and
extensive, and at present we have no data to determne whether
there woul d be any enhanced health benefits. Additional efforts
mght be required at sites where renediation based on existing

MCLs had been conpl et ed.

In addition, performance assessnents for DOE | owl evel
radioactive waste disposal facilities address ground water
protection. A though not required to do so by DCE requirenent,
anal ysts have used EPA drinking water requirenents as ground
water protection performance neasures. It has been assumed that
application of EPA's proposed (1991) four-mllirem (ede) dose
limt to hypothetical exposures through ground water would
adequately represent future drinking water requirenents. Under
EPA' s interpretation of the law and their approach for setting
drinking water standards, this assunption would be incorrect.

To develop a position on this standard the Departnent needs to
assess its possible benefits and costs, and its inplications on
DCE prograns and resources. W plan to contact many of you to
request help in obtaining data needed to devel op such a

osition. (However, if you currently have data or input related
0 the revisions EPA is consi derln?, pl ease contact ny staff at
your earliest convenience.) W wll continue to nonitor EPA's
devel opment of revised drinking water standards, and wll.,
provide additional information when it is available. Questions
my be directed to E. Regnier (202-586-5027), J. Bachnaier (202-
586-0341) or G Roles (202-586-0289).

Andrew Wallo I1l, Director
Air, Water and Radiation Division
Ofice of Environnental Policy
and Assi stance

At t achnment
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SUMVARY OF EPA RADI ONUCLI DES STAKEHOLDER MEETI NG

On 11-12 Decenber 1997, EPA held a "stakehol ders neeting" in
Arlington, VA to provide information on the progress of EPA's
devel opment of revised regulations for radionuclides in drinking
water (40 CFR 141) and to briefly solicit the views of interested
arties. EPA is under court order to issue a final rule by
venber 2000. O particular interest were discussions of
several policies, analytical techniques, and statutory
interpretations, all of which will result in a Iomerln% of the
existing MCLs.  (Copies of meeting handouts are available upon
request from EH41.)

0 A Brovision of the Safe Drinking \Water Act Anmendnents of
1996 (SDV\AR states that any revision of a primry drinking
water regulation shall maintain, or provide for greater
protection of the health of persons. Al though this
provision could be interpreted to nean that the risk |eve
I ntended to be achieved by the original regulation should be
maintained in the revision, EPA interprets It to nean that
the risk level actually achieved by the regulation cannot be
rai sed, but can only be reduced. Further, "EPA applies this
interpretation to each individual radionuclide, and not, for
exanple, to the risk fromall beta-gamma emtters conbined.

Instead of specifying an annual 4-nrem (ede) dose limt for
all beta-gamma enmitters, EPA now plans to specify
concentration limts for a |list of radionuclides.” Current
data indicate that sone radionuclides present smaller risks
and others larger risks than believed in 1976 when the

regul ation was issued. For those with larger risks, the ML
w1l be lowered. For those with |ower risks, the ML wil
remai n unchanged.

0 epaplans to base the MCLs on both nortality and nmorbidity
risks (as proposed in 1991) instead of on nortality risks
only (as was done in the current regulation and is standard
radiation protection practice). The risk linit for
norbidity élxlO' woul d be twice the risk limt for
nortality (5x10°). Thus, for radionuclides for which the
risk of ‘death is greater than 50% of the risk of disease,
the MCL will be lowered. For the converse situation, the
MCL will not be raised.

"Section '1412(b)(9): "The Adnministrator shall, not |ess
often than every 6 years, review and revise, as appropriate, each
national primary drinking water regulation pronulgated under this
title. Any revision of a national primary drinking water
regul ation shall be pronulgated in accordance with this section
except that each revision shall maintain, or provide for greater,
protection of the health of persons.”



0 The EPA is also now factoring in risk conversion factors for
children and other sensitive subpopul ations, which may
| ower the MCLs somewhat.

0 In changing from whole body and organ dose |imts to the
effective dose equivalent system EPA is making assunptions
(based on sinplistic analyses? which result in the
conclusion that, for nunerically equivalent |imts, an ede
limt results in a higher risk than the previous whol e body
and organ limt.

EPA is giving little consideration to costs for the revised
st andar d:

0 EPA assunes that maintaining the risk levels actually
achieved by the current MCLs is zero cost using the
rationale that existing water treatment systens either have,
or should have, installed treatnent equipnent sufficient to
neet the current standards. This ignores the costs of
operation and maintenance, costs for new water supply
systens, and costs for the systens constructed in accardance
wth the proposed regulations.

0 EPA is not considering the costs of applying the standards
to ground water for CERCLA cleanups, for no-mgration
petitions, and for radioactive waste disposal sites. At the
sane time EPA asserts that |aw and EPA policy mandates the
application of drinking water MCL's in these circunstances
and thus will consider neither costs nor benefits in
promul gating the relevant regulations.

0 EPA interprets the SDWA amendnent of 1996 as prohibitin
them from considering costs in the revision of previously
I ssued standards.

0 EPAis not including radon in this rule. Congress
intervened to halt the issuance of the 1991 proposed rule
because the costs of inplenenting the radon standard were
viewed as excessive. This was 'the case even though the risk
| evel s that woul d have been permtted for radon were nuch
higher than the risk levels proposed for beta-gama
emtters. EPA plans to pronulgate radon standards |ater



Forecasts of Muxi num Contamnant Limts (MILs) for Radionuclides
In_Drinking \ater

As issued in 1976, requirenents in 40 CFR 141 for radionuclides
include a four-mllirem (dose equivalent) limt for beta-gamma
emtters, MlLs for H3 and Sr-90, and s for radi um isotopes
and total alpha activity. Aso, the rule sets forth instructions
for calculating MLs corresponding to the four-mllirem (nren
limt for other beta-gamm emtters. Then in 1991, EPA Proposed
revised drinking water standards that include an annual four-nrem
effective dose equivalent (ede) limt for beta-ganma emtters,
and correspondi ng radionuclide-specific MLs that are generally
| arger than existing MCLs. EPA also proposed |arger s for
radium isotopes, and MCLs for uranium isotopes and for radon (56
FR 33050, 18 July 1991). But the 1991 proposed rule was not
R/treorml gated. A" a Decenber 1997 Radionuclides Stake-holders
eting, EPA announced plans to issue final standards for all
radi onucl i des gexcept for radon, which will be considered |ater
b% Novenber 2000 (possibly as soon as January 1999). EPA base
these plans on a court agreement and its interpretation of the
1996 amendments to the Safe Drinking Water Act.

To issue final MLs, EPA will calculate MLs based on nortality
and norbidity risk analyses that consider gender and age, and
then conpare the calculated MLs to existing MlLs. If a
calculated MCL is smaller than the eX|st|nP MCL, then the final
ML will be the calculated MCL; if a calculated MCL is larger
than the existing ML, then the final ML wll be the existing
MCL. EPA is considering risk limts of |E-4 norbidity .
(incidence) and a 5E-5 nortality as a general basis for analysis,
and risk coefficients from Federal Quidance Report 13 (FGR13§/.
(This report is in draft and is not now publicly available.)

The outcone of the rulemaking is difficult to predict. Nonethe-
|l ess, we have used information obtained fromthe meeting and from
epa staff to nmake forecasts of final MLs. W consider MCLs

for radium total alpha, uranium and beta-gamm emtters.

Radium The current ML for radiumis 5 pG/L for conbined Ra-
226 and Ra-228. Using a May 1997 draft of FGR13, and assum ng
consunption of 2 liters of tap water per day for 70 years and the
above risk limts, we calculate (in pG/L):

Nuclide Mortality [ nci dence

Ra- 226 5.4 7.4

Ra- 228 1.5 2.1
EPA has not decided whether to issue a conbined ML or an ML for
each radium isotope. If a conbined MCL, it wll probably not be

much smaller than 5 pC /L. Measurenent difficulty (for - 228)
and the costs of water treatnment will be considered.

'The forecasts are sinplistic, since the factors EPA is
considering are nmore conplex than those-addressed here.



Total alpha. The existing MCL for total alpha is 15 pCi/L, where
Ra-226 is included but not radon and uranium isotopes. EPA
staff want to eliminate the 15-pCi/L limit and issue MCLs for

each alpha-emitting radionuclide, assessing mixtures of
radionuclides using a sum-of-fractions calculation. Using the

May 1997 draft of FGR13 and the above assumptions, calculated
limits for several radionuclides are listed below (in pCi/L).

Nuclide Mortality Incidence Nuclide Mortality Incidence
Po-210 0.75 11 Pu-239 93 15
Ra-224 9.9 12 Pu-240 9.3 14
Th-228 15 18 Pu-242 9.8 15
Th-230 16 22 AM-241 13 19
Th-232 14 19 Am-243 13 19
Np-237 24 31 Cm-242 43 51
Pu-236 18 26 Cm-243 15 21
Pu-238 9.6 15 Cm-244 17 23

If EPA sets forth MCLs for each radionuclide, then EPA might also

establish a cap for radionuclides such as Cm-242 where calculated

limits exceed 15 pCi/L. Such a cap might be smaller than 15

pCi/L considering that the existing 15-pCi/L limit includes

Ra-226. Assuming 15 pCi/L, the final MCL for most of the above

radionuclides could be 15 pCi/L, except for PO-210 (about 1

pCi/L) and Ra-224 and most plutonium isotopes (about 10 pCi/L).

Uranium. In 1991, EPA proposed MCLs of 20 ug/L or 30 pCi/L. EPA

will issue final MCLs considering kidney toxicity as well as

cancer' risk, and may require compliance with both a mass

concentration (ug/L) and an activity concentration (pCi/L) limit.

A mass concentration limit would likely be not much smaller than

20 ug/L. But an activity concentration limit might be smaller

than 30 pCi/L, as suggested by the following results based on

FGR13 and other assumptions as discussed above (in pCi/L):

Nuclide Mortality Incidence Nuclide Mortality Incidence
U-232 4.8 6.7 U-235 22 28
U-233 21 27 U-236 23 29
U-234 21 28 U-238 23 31

Beta-Gamma Emitters. EPA plans to eliminate the 4-mrem (ede)
limit proposed in 1991 and instead issue specific MCLs for each
radionuclide. Using the above assumptions,. calculated limits for
several example radionuclides are listed below along with
existing MCLs (pCi/L). We have also listed those MCLs proposed
in 1991 that correspond to an annual 4-mrem (ede) dose limit.

For most radionuclides the existing MCLs would be restrictive.
This would not be the case, however, for radionuclides such as
C-14, Tc-99, and Cs-137. Many final MCLs will correspond to
annual doses that are smaller than 4 mrem (ede).



Calculations for Beta-Gamma Emitting Radionuclides (pCi/L)

Nuclide Mortality * Incidence °  ExisthngMCL ° Proposed MCL °
H-3° 28,000 39,000 20,000 60,900
C-14 920 1,300 2,000 3,200
Ca-45 560 790 10 1,730
Ca-47 220 250 80 846
Sc-47 500 560 300 2,440
Fe-55 1,600 2,500 2,000 9,250
Fe-59 210 260 200 844
Co-58 550 660 300 1,590
Co-60 96 120 100 218
Ni-59 6,000 7,100 300 27,000
Ni-63 2,400 2,900 50 _ 9,910
Zn-65 120 170 300 396
Se-75 170 240 900 574
Sr-89 120 150 20 599
Sr-90 21 36 8_ 42
Y-90 98 110 60 510
Zr-95 370 430 200 1,460
Nb-94 220 250 707
Mo-99 850 1,200 600 1,830
Tc-99 620 710 900 3,790
Ru-103 450 510 200 1,810
Ru-106 41 46 30 203
Ag-110m 160 200 90 512
Sb-124 130 150 60 563
Sb-125 360 450 300 1,940
[-125 370 77 3 _ 151
[-129 65 13 1_ 21
-131 200 43 3 _ 108
[-132 3,900 2,300 90 8,190
1-133 570 140 10 549
1-134 7,200 7,800 100___ 214
[-135 1,900 640 30 2,340
Cs-134 33 46 80 81.3
Cs-137 47 64 200 119
Pb-210 1.7 2.5 1.01
Ac-228 830 960 3,270
Pa-233 320 350 300 1,510
Th-231 800 890 4,070
Th-234 76 85 401
Pu-241 670 1,100 62.6

*70-year risks of 5E-5 (Mortality) and 1E-4 (Incidence).
"From “ Radioactivity in Drinking Water,” EPA 570/

9-81-002, January 1981.
“MCLs based on proposed (1991) annual 4-mrem (ede) limit.

‘as HTO.

Sum of fractions. EPA will apply a sum-of-fractions requirement

to MCLs for beta-gamma emitters and for other nuclide mixtures,

but not to MCLs for all nuclides (e.g., MCLs for alpha-emitters

would be summed separately from MCLs for beta-gamma emitters).



